Developmental changes of gangliosides of the rat stomach. Appearance of a blood group B-active ganglioside.
Rat stomach gangliosides were purified and their distribution in the different tissue compartments was established. Three major monosialogangliosides were found: GM3, GM1, and a ganglioheptaosylceramide carrying a blood group B determinant. This latter structure was characterized by exoglycosidase degradation, immunostaining with a monoclonal anti-blood group B antibody on thin layer chromatogram, permethylation analysis, electron-impact mass spectrometry of the permethylated-reduced and trimethylsilylated molecule, and 1H NMR spectroscopy of the native ganglioside. It was found to be (Formula: see text) i.e. a GM1 structure substituted with the blood group B determinant and was called B-GM1. A similar structure has been previously identified in precancerous rat liver and chemically induced rat hepatoma (Holmes, E. H., and Hakomori, S. (1982) J. Biol. Chem. 257, 7698-7703). Fucosyl-GM1 was also detected as a minor ganglioside in rat gastric mucosa. The ganglioside profile was modified during the postnatal development. The contribution of GM3 and GD3, which accounted for 95% of the ganglioside sialic acid at birth, decreased during the first 3 weeks of life. GM1, fucosyl-GM1, and B-GM1 were not detected at birth. The concentration of the fucogangliosides increased during the 2nd and 3rd weeks after birth, was stable during the 4th week and then decreased, whereas that of GM1 increased steadily between 6 days and 2 months of age. B-GM1, which has been defined as a tumor-associated ganglioside in the rat liver, was found to be a developmentally regulated antigen of the normal rat stomach.